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$d$ $\Delta\subset \mathrm{R}^{d}$ $\Delta$ link pseudomanifold
, $\Delta$ $r$ $C^{r}(\Delta)$
. $C^{r}(\Delta)$ $C^{r}$ spline spline .
, (CAD)
,
. $C^{r}$ spline , $k$ $C^{r}$ spline
$\mathrm{I}\mathrm{R}$ $C_{k}^{r}(\Delta)$ $C^{r}(\Delta)$
. , $C^{r}(\Delta)$
, [1], [2], [3], [4], [8], [9], [10], [11] . , $C^{r}$
spline $\mathrm{x}\mathrm{e}\mathrm{d}$ spline $C^{\alpha}(\Delta)$
. $C^{r}$ spline , mixed spline ,
$k$ mixed spline $\mathrm{R}$ $C_{k}^{\alpha}(\Delta)$
. , $C^{\alpha}(\Delta)$ , (
) $\mathrm{R}$ $C_{k}^{\alpha}(\Delta)$
, reduced basis $\mathrm{R}$ $C_{k}^{\alpha}(\Delta)$
. , reduced basis
$C^{\alpha}(\hat{\Delta})$ ( , $\hat{\Delta}\subset \mathrm{R}^{d+1}$





, $\text{ }$ . $\mathrm{R}^{n}$ , $\mathrm{I}\mathrm{R}^{n}$
$\Delta$ , :
(1) $\sigma$ $\Delta$ , $\sigma$ $\Delta$ ;
(2) $\sigma,$ $\tau$ $\Delta$ , $\sigma\cap\tau$ $\sigma$ $\tau$
.
$\Delta\subset \mathrm{R}^{n}$ , $\Delta$ $\Delta$ , $\Delta$
$\Delta$ .
, $\Delta\subset \mathrm{E}\mathrm{t}^{n}$ $\sigma$ link
$1\mathrm{i}\mathrm{n}\mathrm{k}_{\Delta}\sigma:=$ { $\tau\in\Delta$ : $\sigma\cap\tau=\emptyset,$ $\sigma$ $\tau$ $\Delta$ }
. , link\Delta \emptyset =\Delta . .
$d$ $\Delta\subset \mathrm{E}\mathrm{t}^{n}$ pseudomanifold ,
:
(1) $\Delta$ $d-1$ $d$ ( $d$ ) ;
(2) $\Delta$ $d-1$ $d$ ;




. , $\sigma_{i}\cap\sigma_{i+1}(1\leq i\leq s-1)$ $\Delta$ $d-1$ .
2 $.C^{\alpha}.(\triangle)$
, $\Delta\subset \mathrm{E}\mathrm{t}^{d}$ $\Delta$ link pseudomanifold $d$
. , $\Delta$ $i$ , $i$
$\Delta_{i},$ $\Delta_{i}^{0}$ , $\Delta_{1}.,$ $\Delta_{i}^{0}$ $f_{\dot{l}}(\Delta),$ $f_{1}^{0}$. $(\Delta)$ .
$R:=\mathrm{R}[x_{1}, .:., x_{d}]$ . $C^{f}(\Delta)$ .
21. $r\in \mathbb{Z}_{\geq 0}$ $\Delta\subset \mathrm{R}^{d}$ , $F:|\Delta|arrow \mathrm{I}\mathrm{R}$
$C^{r}(\Delta)$ (C \Delta ) $C^{\Gamma}$ spline spline
42
(1) $\sigma\in\Delta_{d}$ F| $R$ $;$ ’
(2) $F$ $r$ . $\sim$





. $\Delta$ $F:|\Delta|arrow \mathrm{R}$ $t$
$F=(f_{1}, \ldots, f_{t}),$ $f_{i}:=F|_{\sigma}$: . $\tau_{s}$
$l_{s}\in.R$ . , $F$ $C^{r}(\Delta)$
, $\sigma_{i},$ $\sigma_{j}\in\Delta_{d}$ .
22([3, Corollary 13]). $\Delta\subset \mathrm{R}^{d}$ $\Delta$ $F$
. $\sigma_{k}\in\Delta_{d}$ , $f_{k}:=F|_{\sigma_{k}}\in R$ . , $F\in C^{r}(\Delta)$
, $\sigma_{i}\cap\sigma_{j}=\tau_{S}\in\Delta_{d-1}^{0}$ $\sigma_{i},$ $\sigma_{j}\in\Delta_{d}$ , $f_{i}-f_{j}\in(l_{s}^{r}\ovalbox{\tt\small REJECT}$
.
, $C^{r}(\Delta)$ , $F=(fi, \ldots, f_{t}),$ $f_{k}:=F|_{\sigma_{k}}\in R$
, $\sigma_{i}\cap\sigma_{j}=\tau_{s}\in\Delta_{d-1}^{0}$ $\sigma_{i},$ $\sigma_{j}\in\Delta_{d}$ , $f_{i}$ $f_{j}$ $r$
$\tau_{s}$
( , $F|_{\sigma_{i}\cup\sigma_{j}}$ $\sigma_{i}\cup\sigma_{j}$ $C^{r}$ ) .
mixed spline .
23. $\Delta\subset \mathrm{R}^{d}$ $\alpha=(\alpha_{1}, \ldots, \alpha_{e})\in \mathbb{Z}_{\geq 0}^{e}$ ,
$F:|\Delta|arrow \mathrm{I}\mathrm{R}$ $C^{\alpha}(\Delta)$ ( $C^{\alpha}(\Delta)$ $\mathrm{x}\mathrm{e}\mathrm{d}$ spline
) :
(1) $\sigma\in\Delta_{d}$ $F|_{\sigma}$ $R$ ;




$\alpha_{s}=r(s=1, \ldots, e)$ , $C^{\alpha}(\Delta)$ $C^{r}$ spline $C^{r}(\Delta)$
.
, $C^{r}(\Delta)$ , $C^{\alpha}(\Delta)$ $t$ $R$ $F=(f1, \ldots, f_{t}),$ $f_{i}$ :
$F|_{\sigma_{i}}\in R$ . , $C^{\alpha}(\Delta)$ $R^{t}$
. { , $(f_{1}, \ldots, f_{t}),$ $(g_{1}, \ldots, g_{t})\in C^{\alpha}(\Delta),$ $g\in R$ [ ,
$(f_{1}, \ldots, f_{t})+(g_{1}, \ldots, g_{t})$ $=$ $(f_{1}+g_{1}, \ldots, f_{t}+g_{t})$ ,
$(f_{1}, \ldots, f_{t})\cdot(g_{1}, \ldots, g_{t})$ $=$ $(f_{1}g_{1}, \ldots, f_{t}g_{t})$ ,
$g\cdot(f_{1}, \ldots, f_{t})$ $=$ ($gf_{1},$ $\ldots,$ $g$.f
$C^{\alpha}(\Delta)$ , $R^{t}$ .
43
24. $\Delta \mathrm{C}\mathrm{I}\mathrm{R}^{d}$ , $C^{\alpha}(\Delta)$ $t(\ovalbox{\tt\small REJECT} 7_{d}(\Delta))$
$R$ .
$R$ , $C^{\alpha}(\Delta)\subset R^{t}$ , $C^{\alpha}(\Delta)$
$R$ . $q_{S}$ $(l_{s}^{\alpha_{*}+1})$ ,
$q:= \prod_{\tau_{S}\in\Delta_{d-1}^{\mathrm{O}}}q_{S}$
. $qR^{t}$ ( $qf_{1},$ $\ldots,$ $q$f . $\sigma_{i}\cap\sigma_{j}=\tau_{\mathit{8}}\in\Delta_{d-1}^{0}$ $\sigma_{i},$ $\sigma_{j}\in\Delta_{d}$
,
$qf_{i}-qf_{j}=q(f_{i}-f_{j})\in(l_{s}^{\alpha.+1})$
, $(qf1, \ldots, qf_{t})\in C^{\alpha}(\Delta)$ . , $qR^{t}\subset C^{\alpha}(\Delta)$ .








. , $\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}C^{\alpha}(\Delta)=\dim_{F}(C^{\alpha}(\Delta)\otimes_{R}F)=t$ .
, $C^{\alpha}(\Delta)$ $R$ .
2.5. $e\mathrm{x}(t+e)$ $A(\Delta, \alpha)$ :
$A(\Delta, \alpha):=(\begin{array}{lllll} l_{1}^{\alpha_{1}+1} \partial(\Delta) \ddots - l_{e}^{\alpha_{\mathrm{C}}+1}\end{array})$









$M(\Delta, \alpha)\ovalbox{\tt\small REJECT}_{\ovalbox{\tt\small REJECT}}\mathrm{k}\mathrm{e}\mathrm{r}(A(\Delta, \alpha))$ , $M(\Delta, \alpha)$ $R^{t- l^{\ovalbox{\tt\small REJECT}}e}$ , $\Delta 3_{-1}$
.
26. $\Delta_{d}$ . , $C^{\alpha}(\Delta)$ $R$
$M(\Delta, \alpha)$ .
$\psi$ : $M(\Delta, \alpha)arrow C^{\alpha}(\Delta)$ $\mathrm{f}=(f1, \ldots, f_{t}, \ldots, f_{t+e})\in M(\Delta, \alpha)$
$\psi(\mathrm{f})=(f1, \ldots, f_{t})$ . $\mathrm{f}\in M(\Delta, \alpha)$ $A(\Delta, \alpha)\mathrm{f}=0$ ,
$\tau_{s}=\sigma_{i}\cap\sigma_{j}$ $(i<j)$ , $s$
$f_{i}-f_{j}+f_{t+s}l_{s}^{\alpha_{s}+1}=0$
. , $f_{i}-f_{j}\in(l_{s}^{\alpha_{s}+1})$ , $\psi(\mathrm{f})=(f_{1}, \ldots, f_{t})\in C^{\alpha}(\Delta)$
. $\psi$ $R$ . , $(g_{1}, \ldots, g_{t})\in C^{\alpha}(\Delta)$
$g_{i}-g_{j}=g_{t+s}l_{s}^{\alpha_{s}+1}$
$g_{t+s}\in R$ , $\mathrm{g}=(g_{1}, \ldots, g_{t}, -g_{t+1}, \ldots, -g_{t+e})$ , $\mathrm{g}\in$
$M(\Delta, \alpha)$ $\psi(\mathrm{g})=(g_{1}, \ldots, g_{t})$ . , $\psi$ . , $\mathrm{h}=$
$(h_{1}, \ldots, h_{t+e})\in \mathrm{k}\mathrm{e}\mathrm{r}(\psi)$ , $(h_{1}, \ldots, h_{t})--(0, \ldots, 0)$ , $A(\Delta, \alpha)\mathrm{h}=$
$0$ $h_{t+s}=0(s=1, \ldots, e)$ . , $\psi$ .
$M(\Delta, \alpha)\cong C^{\alpha}(\Delta)$ . .
, $C^{\alpha}(\Delta)$ $M(\Delta, \alpha)$ $t$
( . , $\mathrm{g}_{i}=(g_{i_{1}}, \ldots, g_{i_{t+e}})(i=1, \ldots, m)$
$M(\Delta, \alpha)$ $R$ , $\mathrm{g}_{i}’=(g_{i_{1}}, \ldots, g_{i_{t}})(i=1, \ldots, m)$
$C^{\alpha}(\Delta)$ $R$ .
27. 1 $\Delta\subset \mathrm{R}^{2}$ . $\Delta_{2}$
$\sigma_{1}$ $:=$ Conv((l, 0), (0, 0), (0, 1)),
$\sigma_{2}$ $:=$ Conv$((0, 1)$ , $(0, 0)$ , (-1, 0) $)$ ,
$\sigma_{3}$ $:=$ Conv((-l, 0), (0, 0), $(0,$ -1)),
$\sigma_{4}$ $:=$ Conv((0,-1), (0, 0), (1, 0))
, $\Delta_{1}^{0}$
$\tau_{1}$ $:=\sigma_{1}\cap\sigma_{2}$ , $\tau_{2}:=\sigma_{2}\cap\sigma_{3}$ ,
$\tau_{3}$ $:=\sigma_{3}\cap\sigma_{4}$ , $\tau_{4}:=\sigma_{1}\cap\sigma_{4}$
45
1:
. $\alpha=(1,2,3,4)$ . ,
$A(\Delta, \alpha)=(\begin{array}{lllllll}1-\mathrm{l} 0 0 x^{2} 0 0 001 -1 0 0 y^{3} 0 000 1 -1 0 0 x^{4} 00\mathrm{l} 0 -1 0 0 0 y^{5}\end{array})$
, $M(\Delta, \alpha)$
$\mathrm{g}_{1}$ $=$ $(\cdot 1,1,1,1,0,0,0,0)$ ,
g2 $=$ $(0, x^{4}, x^{4},0, x^{2},0, -1,0)$ ,
$\mathrm{g}_{3}$ $=$
.
$(y^{5}, y^{5},0,0,0, -y^{2},0, -1)$ ,
$\mathrm{g}_{4}$ $=$ $(0, x^{2}y^{3},0,0, y^{3}, -x^{2},0,0)$
( $*1$
.
Macaulay ). , $C^{\alpha}(\Delta)$
$\mathrm{g}_{1}’$ $=$ $(1,1,1,1)$ ,
$\mathrm{g}_{2}’$ $=$ $(0, x^{4}, x^{4},0)$ ,
$\mathrm{g}_{3}’$ $=$ $(y^{5}, y^{5},\cdot 0,0)$ ,
$\mathrm{g}_{4}’$ $=$ $(0, x^{2}y^{3}.’ 0,0)$
.
$k\geq 0$ $C_{k}^{\alpha}(\Delta)$
$C_{k}^{\alpha}(\Delta):=\{(f!’\ldots, f_{t})\in C^{\alpha}(\Delta) : \mathrm{d}.\mathrm{e}\mathrm{g}f_{1}$. $\leq k, i=1, \ldots, t\}$
46
. $C_{k}^{\alpha}(\Delta)$ $C^{\alpha}(\Delta)$ $\mathrm{R}$ .
. , $C_{k}^{\alpha}(\Delta)$ ,
,
. , , $C_{k}^{\alpha}(\Delta)$
.
, $\Delta\subset \mathrm{R}^{d}$ , $d+1$ $\hat{\Delta}\subset \mathrm{R}^{d+1}$
. $\Delta$ $\mathrm{R}^{d+1}$ $x_{d+1}=1$ , $\Delta$
$\hat{\Delta}\subset \mathrm{R}^{d+1}$ . , $\hat{\Delta}$ $\Delta\cup\{\hat{\sigma} : \sigma\in\Delta\}\cup\{0\}$ .
, $\hat{\sigma}$ $\sigma$ $\mathrm{R}^{d+1}$ 0 . $\hat{\Delta}\subset \mathrm{R}^{d+1}$
, $\hat{\Delta}\subset \mathrm{R}^{d+1}$ $\hat{\Delta}$ link pseudomanifold $d+1$
. , $\hat{\tau}_{s}$ $\tau_{s}$ $\alpha_{s}$ , $C^{\alpha}(\hat{\Delta})$
. , $C^{\alpha}(\hat{\Delta})$ $t(=f_{d+1}(\hat{\Delta})=f_{d}(\Delta))$
$\hat{R}:=\mathrm{R}[x_{1}, \ldots, x_{d+1}]$ . , $C^{\alpha}(\Delta)$
. , . .
28. $\Delta_{d}$ $\Delta$ $v$ , $\Delta$ central
.
, $\hat{\Delta}$ central .
29. $\Delta\subset \mathrm{R}^{d}$ central , $C^{\alpha}(\Delta)$ $R$ .
$v\in\triangle$ $\Delta_{d}$ . $v$
. $F=(f_{1}, ..\cdot. , f_{t})\in C^{\alpha}(\Delta)$ , $F_{k}=(f_{1,k}, \ldots, f_{t,k})$
$F$ $k$ . $C^{\alpha}(\Delta)$ $R$ ,
$F_{k}\in C^{\alpha}(\Delta)$ . $F\in C^{\alpha}(\Delta)$ , $\sigma_{i}\cap\sigma_{j}=\tau_{s}\in\Delta_{d-1}^{0}$
$\sigma_{i},$ $\sigma_{j}\in\Delta_{d}$ ( , $f_{i}-f_{j}\in(l_{s}^{\alpha_{s}+1})$
.
. $\tau_{s}$ $v$ , $l_{s}$
. , $(l_{s}^{\alpha_{s}+1})$ . , $f_{i}-f_{j}$ ’
$(l_{s}^{\alpha_{s}+1})$ . , $f_{i,k}-f_{j,k}=(f_{i}-f_{j})_{k}\in(l_{s}^{\alpha_{s}+1})$
, $F_{k}\in C^{\alpha}(\Delta)$ . 1
, $C^{\alpha}(\hat{\Delta})$ $\hat{R}$ , $C^{\alpha}(\hat{\Delta})$ $C^{\alpha}(\Delta)$
. , $C^{\alpha}(\hat{\Delta})$ , $C^{\alpha}(\Delta)$
, 2.10 , $C^{\alpha}(\hat{\Delta})$ $\dot{\mathrm{A}}\backslash$ $k$
$C^{\alpha}(\hat{\Delta})_{k}:=\{(f_{1}, \ldots, f_{t})\in C^{\alpha}(\hat{\Delta})$ : $\deg f_{i}=k,$ $i=1,$ $\ldots,$ $t\}$
$\mathrm{R}$ $C_{k}^{\alpha}(\Delta)$ .
47
, . $f\in R$ $f$
$\ovalbox{\tt\small REJECT}\in\hat{R}$
$hf(x_{1}, \ldots, x_{d}, x_{d+1}):=x_{d+1}^{\partial f}f(x_{1}/x_{d+1}, \ldots, x_{d}/x_{d+1})$
. , $\partial f$ $f$ . , $F=(f_{1}, \ldots, f_{t})\in$
$R^{t}$ $hF\in\hat{R}^{t}$
$hF=h(f_{1}, \ldots, f_{t}):=$ ( $x_{d+1}^{\partial F-\partial f_{1}}(^{h}f_{1}),$ $\ldots$ , x3+F ft $(^{h}f_{t})$ )
. , $\partial F:=\max\{\partial f_{1}, \ldots, \partial f_{t}\}$ . , $h\in\hat{R}$
, $h(1):=h(x_{1}, \ldots, x_{d}, 1)$ , [ $H=(h_{1}, \ldots, h_{t})\in\hat{R}^{t}$ [ ,
$H(1):=(h_{1}(1), \ldots, h_{t}(1))$ . [ , $l_{\tau_{\epsilon}}:=l_{s}h\in\hat{R}$ $\hat{\tau}_{s}$
.
210. $C_{k}^{\alpha}(\Delta)$ $\mathrm{R}$ $C^{\alpha}(\hat{\Delta})_{k}$ .
$C^{\alpha}(\hat{\Delta})_{k},$ $C_{k}^{\alpha}(\Delta)$
$\varphi:C^{\alpha}(\hat{\Delta})_{k}arrow C_{k}^{\alpha}(\Delta)$
$\varphi(H)=H(1)$ . , $\varphi$ $\mathrm{R}$
.
$\varphi$ well defined : $C^{\alpha}(\hat{\Delta})_{k}$ $H=(h_{1},$ $\ldots$ , h , $\hat{\sigma}_{i}$ j $=$
$\hat{\tau}_{s}\in\hat{\Delta}_{d}^{0}$ :, $\hat{\sigma}_{j}\in\hat{\Delta}_{d+1}$ , $h_{i}-h_{j}\in((^{h}l_{s})^{\alpha_{s}+1})$ . ,
$h_{:}(1)-hj(1)=(h:-hj)(1)\in(l_{s}^{\alpha_{*}+1})$
, $H(1)\in C_{k}^{\alpha}(\Delta)$ . , $\varphi$ well defined .
$\varphi$ : $C_{k}^{\alpha}(\Delta)$ $F=(f_{1}, \ldots, f_{t})$ , $n:= \max\{\deg f_{1}, \ldots, \deg f_{t}\}$
($n\leq k$ ). , $hF$ $C^{\alpha}(\hat{\Delta})$ , $n$
, $x_{d+1}^{k-n}(^{h}F)\in C^{\alpha}(\hat{\Delta})_{k}$ . [ , $(x_{d+1}^{k-n}(^{h}F))(1)=F$ ,
$\varphi(x_{d+1}^{k-n}(^{h}F))=F$ . , $\varphi$ .
$\varphi$ : $\varphi(H)=H(1)=(0, \ldots, 0)$ , $i$ $h_{i}(1)=0$
. , $i$ $h_{:}$ $x_{d+1}-1$ . , $h_{i}$
. , $i$ $h_{\dot{\mathrm{t}}}=0$ .
, $H=(0, \ldots,0)$ , $\varphi$ . 1
29 , $C^{\alpha}(\hat{\Delta})$ $\hat{R}$ , $C^{\alpha}(\hat{\Delta})_{k}$
, 2.10 , $C^{\alpha}(\hat{\Delta})_{k}$
, $C_{k}^{\alpha}(\Delta)$





( , $C_{k}^{\alpha}(\Delta)$ ) .
, $R^{t}(R:=\mathrm{R}[x_{1}, \ldots, x_{d}])$
. [5] .
$R^{t}$
$m\mathrm{e}_{i}$ ($m\in R$ , $\mathrm{e}_{i}$ $R^{t}$ )
. $R^{t}$ $>$ ,
(1) $>$ ;
(2) $\mathrm{m},$ $\mathrm{n}\in R^{t}$ $\mathrm{m}>\mathrm{n}$ , $R$ $u$
$u\cdot \mathrm{m}>u\cdot \mathrm{n}$ ;
(3) $>$
. $R^{t}$ $R$
. , $R$ $>$
. $R^{t}$ $\mathrm{e}_{i}$ . ,
$m\mathrm{e}_{i}>_{TOP}n\mathrm{e}_{j}$
$\Leftrightarrow^{\mathrm{d}\mathrm{e}\mathrm{f}}m>n$ $m=n$ $\mathrm{e}_{i}>\mathrm{e}_{j}$ ,
$m\mathrm{e}_{i}>_{POT}n\mathrm{e}_{j}$
$\Leftrightarrow^{\mathrm{d}\mathrm{e}\mathrm{f}}\mathrm{e}_{i}>\mathrm{e}_{j}$ $\lceil_{\mathrm{e}_{i}=\mathrm{e}_{j}}$ ‘ $m>n$
, $>_{TOP},$ $>_{POT}$ $R^{t}$ .
$R^{t}$ $>$ . $R^{t}$ $M$ $\mathrm{f}\neq 0$ ,
$\mathrm{f}$ $>$ $in_{>}(\mathrm{f})$ , { $in>(\mathrm{f})$ :
$\mathrm{f}\in M\}$
$R^{t}$ $in_{>}(M)$ . $M$




31([12, Theorem 43]). $M$ $R^{t}$ ($t=1$
). $R^{t}$ $>$ . $G=\{\mathrm{g}_{1}, \ldots, \mathrm{g}_{s}\}$ $M$
. , :
(1) $G$ $M$ $>$ ;
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(2)
$\Gamma:=\{m\mathrm{g}_{i}$ : $in_{>}(\mathrm{g}_{j})\ovalbox{\tt\small REJECT}\mathrm{h}in_{>}(m\mathrm{g}_{i})\text{ }\#\mathrm{I}\text{ }\mathrm{f}\mathrm{f}\mathrm{l}\tilde{\mathrm{b}}fS1^{\cdot})m\in Rt\mathrm{h}\text{ ^{}\backslash }\backslash ,l\mathrm{f}\text{ }j<i|^{>}\lambda 1\backslash$ $\}$
$M$ $\mathrm{R}$ .
, $C^{\alpha}(\hat{\Delta})_{k}$ ,
$C_{k}^{\alpha}(\Delta)$ . $\hat{R}:=\mathrm{R}[x_{1}, \ldots, x_{d+1}],$ $t:=$
$f_{d}(\Delta)=f_{d+1}(\hat{\Delta})$ . , $\hat{\Delta}$ central , 29 $C^{\alpha}(\hat{\Delta})$




[5] ). $C^{\alpha}(\hat{\Delta})$ , $G$
( $C^{\alpha}(\hat{\Delta})$ ,
). $G$ , 3.1 (2) $\Gamma$ , $\Gamma$
. , $k\geq 0$ ,
$\Gamma_{k}:=\{\mathrm{f}\in\Gamma:\deg \mathrm{f}=k\}$







32. 2 $\Delta\subset \mathrm{R}^{2}$ . $\Delta_{1}^{0}$
$\tau_{1}$ $:=\sigma_{1}\cap\sigma_{2}$ , $\tau_{2}:=\sigma_{2}\cap\sigma_{3}$,
$\ovalbox{\tt\small REJECT}$
$:=\sigma_{3}\cap\sigma_{4}$ , $\tau_{4}:=\sigma_{4}\cap\sigma_{5}$ ,
$\tau_{5}$ $:=\sigma_{2}\cap\sigma_{4}$ , $\tau_{6}:=\sigma_{1}\cap\sigma_{5}$
. , $v_{1},$ $v_{2},$ $v_{3},$ $w,$ $v$ $(2, 0)$ , (-1, 1), $(-1,$ $-1)$ ,
$(0, 0)$ , $(1, 0)$ . $\alpha=(1,1,1,1,0,1)$ . $\hat{R}:=\mathrm{R}[x, y, z]$ ,
$C^{\alpha}(\hat{\Delta})$
$\hat{R}^{5}$ . $\hat{R}^{5}$ $\mathrm{e}_{5}>\mathrm{e}_{4}>\mathrm{e}_{3}>\mathrm{e}_{2}>\mathrm{e}_{1}$
, $\hat{R}^{5}$ , $x>y>z$ >re

















( Macaulay ). ,
$in_{>}(\mathrm{g}_{1})$ $=x^{2}y^{2}\mathrm{e}_{1}$ , $in_{>}(\mathrm{g}_{2})=x^{2}y\mathrm{e}_{2}$ ,
51
$in_{>}(\mathrm{g}_{3})$ $=$ $x^{2}y\mathrm{e}_{3}$ , $in_{>}(\mathrm{g}_{4})=x^{3}\mathrm{e}_{3}$ ,
$in_{>}(\mathrm{g}_{5})$ $=$ $x^{2}y\mathrm{e}_{4}$ , $in_{>}(\mathrm{g}_{6})=x^{3}\mathrm{e}_{4}$ ,
$in_{>}(\mathrm{g}_{7})$ $=$ $\mathrm{e}_{5}$
. , $k=0,1,2,3$
$\Gamma_{0}$ $=$ $\{\mathrm{g}_{7}\}$ ,
$\Gamma_{1}$ $=$ $\{x\mathrm{g}_{7}, y\mathrm{g}_{7}, z\mathrm{g}_{7}\}$ ,
$\Gamma_{2}$ $=$ $\{x^{2}\mathrm{g}_{7}, xy\mathrm{g}_{7}, y^{2}\mathrm{g}_{7}, xz\mathrm{g}_{7}, yz\mathrm{g}_{7}, z^{2}\mathrm{g}_{7}\}$ ,
$\Gamma_{3}$ $=$ $\{\mathrm{g}_{2},$ $\mathrm{g}_{3},$ $\mathrm{g}_{4},$ $\mathrm{g}_{5},$ $\mathrm{g}_{6},$ $x^{3}\mathrm{g}_{7},$ $x^{2}y\mathrm{g}_{7},$ $xy^{2}\mathrm{g}_{7}$ ,
$y^{3}\mathrm{g}_{7},$ $x^{2}z\mathrm{g}_{7},$
$xyz\mathrm{g}_{7},$
$y^{2}z\mathrm{g}_{7},$ $xz^{2}\mathrm{g}_{7},$ $yz^{2}\mathrm{g}_{7},$ $z^{3}\mathrm{g}_{7}\}$
, $C^{\alpha}(\hat{\Delta})_{0},$ $C^{\alpha}(\hat{\Delta})_{1},$ $C^{\alpha}(\hat{\Delta})_{2},$ $C^{\alpha}(\hat{\Delta})_{3}$ 1, 3, 6, 15
. , $k\geq 0$
dim $C^{\alpha}(\hat{\Delta})_{k}=(k +22)+3\cdot(k -12)+(k -22)+2\cdot(k -2\mathrm{l})$
.
Geramita, Schenck [6] $d=2$ , , $\Delta\subset \mathrm{R}^{2}$ $\Delta$
link pseudomanifold 2 ,
$k\gg \mathrm{O}$ $\mathrm{R}$ $C^{\alpha}(\hat{\Delta})_{k}$ ( $C_{k}^{\alpha}(\Delta)$
) . , Geramita, Schenck [6]
, 32 ,
.
$\hat{\tau}_{j}$ $l_{\tau_{j}}\in\hat{R}:=\mathrm{R}[x, y, z]$ .
$v:\in\Delta_{0}^{0}$ ,
$H_{v}.\cdot:=\{l_{\tau_{j}^{j}}^{\alpha+1} : \tau_{j}\in\Delta_{1}^{0}, v:\in\tau_{j}\}$
. $v_{i}$ , $R:=\mathrm{R}[x, y]$
. $H_{v}.\cdot$ $R$
J(v . , $H_{v}.\cdot$
J(v $\{l_{\tau_{1}}^{\beta_{1}}.\cdot.\cdot, \ldots, l_{\tau_{*}}^{\beta_{j_{*}}}\dot{.}.\cdot\cdot.\}$ (
, $\beta_{\dot{l}_{j}}:=\alpha_{1j}.+1$ ).
52
33([6, Corollary 25]). $h_{1},$ $\ldots,$ $h_{S}\in R$ pairwise linearly independent $s$
, $0<c_{1}\leq c_{2}\leq\cdots\leq c_{s}$ . , $m\geq 2$
$h_{m+1}^{c_{m+1}} \not\in(h_{1}^{c_{1}}, \ldots, h_{m}^{c_{m}})\Leftrightarrow c_{m+1}\leq\frac{\sum_{p=1}^{m}c_{p}-m}{m-1}$
.
,
$\Omega_{i}$ $:=$ $\lfloor\dot{.}\frac{\sum_{p=1}^{s}\beta_{i_{\mathrm{p}}}-s_{i}}{s_{i}-1}\rfloor+1$ ,
$a_{i}$ $:= \sum_{p=1}^{s}.\beta_{i_{\mathrm{p}}}+(1-s_{i})\cdot\Omega_{i}$ ,
$b_{i}$ $:=$ $s_{i}-1-a_{i}$
, $\beta^{i}:=(\beta_{i_{1}}, \ldots, \beta_{i_{s}})$: . Geramita, Schenck [6]
.




$:=(f_{2}-f_{1}^{0}+f_{0}^{0}) \cdot(k +22)+ \sum_{j=1}^{f_{1}^{\mathrm{O}}}(\begin{array}{llll}k +2- \alpha_{j} -1 2 \end{array})$
$- \sum_{i=1}^{f_{0}^{0}}\{\sum_{\beta_{i_{p}}\in\beta}\dot{.}(\begin{array}{lll}k +2- \beta_{i_{\mathrm{p}}} 2 \end{array})-a_{i} \cdot(\begin{array}{lll}k +2- \Omega_{i}-1 2 \end{array})-b_{i} \cdot(\begin{array}{lll}k +2- \Omega_{i} 2 \end{array}) \}$




32 $\Delta\subset \mathrm{R}^{2}$ , $\alpha=(1,1,1,1,0,1)$ . 32
, $k\geq 0$
$\dim_{1\mathrm{R}}C^{\alpha}(\hat{\Delta})_{k}=(k +22)+3\cdot(k -12)+(k -22)+2\cdot(k -21)$
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. ,
$J(w)$ $=$ $(l_{\tau_{5}},$ $l_{\tau_{2}}^{2},$ $l_{\tau_{3}}^{2})$ ,
$J(v)$ $=$ $(l_{\tau_{5}},$ $l_{\tau_{1}}^{2},$ $l_{\tau_{4}}^{2},$ $l_{\tau_{6}}^{2})$
, 33 , $J(w),$ $J(v)$ ,
$\{l_{\tau_{5}}, l_{\tau_{2}}^{2}\},$ $\{l_{\tau_{5}}, l_{\tau_{1}}^{2}\}$ . , $\Omega_{i},$ $a_{i},$ $b_{i}$
2, 1, 0 . ,
$L(\Delta, \alpha, k)=(k +22)-(k +12)+3\cdot(\begin{array}{l}k2\end{array})+2\cdot(k -12)$
. $$ , $k=1$ $\dim_{\mathrm{R}}C^{\alpha}(\hat{\Delta})_{1}=3,$ $L(\Delta, \alpha, 1)=2$ ,
$\dim_{\mathrm{R}}C^{\alpha}(\hat{\Delta})_{1}>L(\Delta, \alpha, 1)$ . $k=0,$ $k\geq 2$
$C^{\alpha}(\hat{\Delta})_{k}$
$L(\Delta, \alpha, k)$ .
, $k\neq 1$ $C^{\alpha}(\hat{\Delta})_{k}$
.
4reduced basis
, reduced basis . $R:=\mathrm{R}[x_{1}, \ldots, x_{d}]$
. $\Delta\subset \mathrm{R}^{d}$ central , 29 $C^{\alpha}(\Delta)$ $R$
. , $C^{\alpha}(\Delta)$ , ( ) $R$
$-C_{k}^{\alpha}(\Delta)$ $\mathrm{R}$ , ,
$C_{k}^{\alpha}(\Delta)$ .
$C^{\alpha}(\Delta)$ ,
. $\mathrm{f}=(f_{1}, \ldots, f_{t})\in R^{t}$ , degf , . . ., $f_{t}$
.
$\mathrm{g}$ 4.1. $R$ $N\subset R^{t}$ , $G=\{\mathrm{g}_{1}, \ldots, \mathrm{g}_{n}\}$ $N$ reduced
basis , $G$ $N$ $R$ , $N$ $\mathrm{f}$
$\mathrm{f}=.\sum_{1=1}^{n}a:\mathrm{g}_{i}$ , $a_{i}\in R,$ $\deg(a:\mathrm{g}_{i})\leq\deg \mathrm{f}$ $(1\leq i\leq n)$
.
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$R$ $N$ , $N$ ( ) $R$
reduced basis .
reduced basis $N_{k}:=\{\mathrm{f}\in N : \deg \mathrm{f}\leq k\}$ $\mathrm{R}$
.
42([4, Proposition 62]). $t^{-}$ $R$ $N\subset R^{t}$ , $G=$
$\{\mathrm{g}_{1}, \ldots, \mathrm{g}_{t}\}$ $N$ reduced basis , $k\geq 0$
,
$G_{k}:=\{u\mathrm{g}_{i}$ : $1\leq i\leq t,$ $u\in R$ { , $\deg(u\mathrm{g}_{i})\leq k$ }
$\mathrm{R}$ $N_{k}$ .
, $C^{\alpha}(\Delta)$ $R$ , $C^{\alpha}(\Delta)$ reduced basis
, $C_{k}^{\alpha}(\Delta)$ $\mathrm{R}$
.
, . , $C^{\alpha}(\Delta)$ $R$
, . , $C^{\alpha}(\Delta)$ $R$ $\Delta\subset \mathrm{R}^{d}$






43. $C^{\alpha}(\Delta)$ $d-2$ .
26 $C^{\alpha}(\Delta)\cong M(\Delta, \alpha)$ . $N(\Delta, \alpha):=\mathrm{c}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}(A(\Delta, \alpha))$
$(A(\triangle, \alpha)$ 2 ). ,
$0arrow M(\Delta, \alpha)arrow R^{t}\oplus(_{i=1}\oplus^{e}R(-\alpha_{i}-1))arrow R^{e}arrow N(\Delta, \alpha)arrow 0$
. , $t=f_{d}(\Delta),$ $e=f_{d-1}^{0}(\Delta)$ . $M(\Delta, \alpha)$ $N(\Delta, \alpha)$
2 , $N(\Delta, \alpha)$ $d$ , $M(\Delta, \alpha)$
$d-2$ . , $C^{\alpha}(\Delta)$ $d-2$
, $d=2$ , $\Delta\subset \mathrm{R}^{2}$ $C^{\alpha}(\Delta)$ 0 .
, $C^{\alpha}(\Delta)$ $R$ .
, $d$ 3 , $C^{\alpha}(\Delta)$ $R$
$\Delta$ . , $C^{r}(\Delta)$ [8]
. , . ,
.
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, 27 3 . ,
$\Delta\subset \mathrm{R}^{d}$ $G_{\Delta}$ .
$\Delta\subset \mathrm{R}^{d}$ , $\Delta_{d-1}^{0}$ $\tau_{1},$ $\ldots,$ $\tau_{e}(e=f_{d-1}^{0}(\Delta))$ .
, $\Delta_{d}$ ( , $G_{\Delta}$ ) $\sigma_{1},$ $\ldots,$ $\sigma_{t}(t=f_{d}(\Delta))$ .
G . $e:=e(\tau_{1}.)=jk$ $G_{\Delta}$ $\sigma_{j}$




4.5. $\Delta\subset \mathrm{R}^{d}$ , $R^{e}$ $B^{\alpha}(\Delta)$
$B^{\alpha}(\Delta):=\{$ ( $h_{1},$ $\ldots$ , he)\in I : $\mathrm{f}\mathrm{f}\text{ }.\text{ }.\theta.\cdot \text{ }.\text{ }J\mathrm{s}c\Sigma_{e.\in c}h_{1}l_{e}^{\alpha.+1}\cdot=0\in C$ $\}$
.
46. $\Delta\subset \mathrm{R}^{d}$ , $C^{\alpha}(\Delta)$ $R$ $B^{\alpha}(\Delta)\oplus R$ .
$\mathrm{f}=(f_{1}, \ldots, f_{t})\in C^{\alpha}(\Delta)$ $\tau_{i}=\sigma_{j}$ $\sigma_{k}\in\Delta_{d-1}^{0}$ , $f_{j}$ -
$f_{k}=h_{:}l_{e}^{\alpha_{j}+1}\dot{.}$ $h_{:}\in R$ . $\varphi$ : $C^{\alpha}(\Delta)arrow B^{\alpha}(\Delta)\oplus R$
$\varphi(\mathrm{f})=((h_{1}, \ldots, h_{e}), f_{1})$ [ . $G_{\Delta}$ $c\in \mathrm{C}$ [ ,
$. \sum_{e.\in \mathrm{c}}h_{\dot{l}}l_{e}^{\alpha\cdot+1}.\cdot\cdot=\sum_{e.\in \mathrm{c}}.(f_{j}-f_{k})=0$
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. , $(h_{1}, \ldots, h_{e})\in B^{\alpha}(\Delta)$ , $\varphi$ well defined .
, $\varphi$ $R$ .
, $\varphi$ . $((g_{1}, \ldots,g_{e}), f)\in B^{\alpha}(\Delta)\oplus R$
, $f_{1}:=f$ . , $G_{\Delta}$ . , $p(2\leq p\leq t)$ ( ,
$\sigma_{p}$ $\sigma_{1}$ path $E_{p}$ . ,
$f_{p}:=f_{1}+ \sum_{e\dot{.}\in E_{p}}g_{i}l_{e_{i}}^{\alpha.+1}$
.
. $E_{p}’$ $\sigma_{p}$ $\sigma_{1}$ path , $4\cup-E_{p}’$ $G_{\Delta}$
) . $(g_{1}, \ldots, g_{e})\in B^{\alpha}(\Delta)$ ,
$\sum_{e_{i}\in E_{p}}g_{i}l_{e_{\mathrm{i}}}^{\alpha_{i}+1}-\sum_{e_{j}\in E_{\acute{p}}}g_{j}l_{e_{j}}^{\alpha_{j}+1}=0$
. , $f_{p}$ well defined , $\mathrm{f}=(f_{1}, \ldots, f_{t})$ ,
$\varphi(\mathrm{f})=((g_{1}, \ldots, g_{e}), f)$ . , $\varphi$ .
, $\varphi$ . $\mathrm{f}--(f_{1}, \ldots, f_{t})\in \mathrm{k}\mathrm{e}\mathrm{r}\varphi$ , $\varphi(\mathrm{f})=$
$((0, \ldots, 0), 0)$ , $f_{1}=0$ . $\sigma_{i}$ $\sigma_{1}$ , $\varphi$
$f_{i}-f_{1}=0$ , $f_{i}=0$ . $G_{\Delta}$ , ,
$i(2\leq i\leq t)$ $f_{i}=0$ . , $\mathrm{f}=0$ , $\varphi$ [
.
, $\varphi$ $R$ , , $C^{\alpha}(\Delta)\cong B^{\alpha}(\Delta)\oplus R$
. 1
, $C^{\alpha}(\Delta)$ $R$ $\Delta$
.





, $B^{\alpha}(\Delta)\cong R^{e}$ , 46 $C^{\alpha}(\Delta)$ $R$ . .




, $C^{\alpha}(\Delta)$ $R$ $C^{\alpha}(\Delta)$ reduced basis
, . , reduced basis
, .
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48. $\Delta(\mathrm{E}^{d}$ $\alpha\in \mathbb{Z}\ovalbox{\tt\small REJECT} 0$ , $C^{0}(\Delta)$ reduced basis
, $C^{\alpha}(\ovalbox{\tt\small REJECT})$ $\ovalbox{\tt\small REJECT}$ .
$C^{\alpha}(\hat{\Delta})$ $\hat{R}$ . $\mathrm{A}=\{\mathrm{h}_{1}, \ldots, \mathrm{h}_{t}\}$ $C^{\alpha}(\hat{\Delta})$ $\hat{R}$
. , $t=f_{d+1}(\hat{\Delta})=f_{d}(\Delta)$ . $C^{\alpha}(\hat{\Delta})$
, $\mathrm{h}_{i}$ . $C^{\alpha}(\Delta)$ $\mathrm{f}$
$h\mathrm{f}\in C^{\alpha}(\hat{\Delta})$ ,
$h \mathrm{f}=\sum_{i=1}^{t}a_{i}\mathrm{h}_{i}$ , $a_{i}\in\hat{R},$ $\deg(a_{i}\mathrm{h}_{i})=\deg \mathrm{f}$
. , $x_{d+1}=1$ , $(^{h}\mathrm{f})(1)=\mathrm{f}$ ,
$\mathrm{f}=\sum_{\dot{\iota}=1}^{t}a_{i}(1)\mathrm{h}_{i}(1)$
. , $\Lambda(1)=\{\mathrm{h}_{1}(.1), \ldots, \mathrm{h}_{t}(1)\}$ $R$ $C^{\alpha}(\Delta)$ .
2.4 $t=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}C^{\alpha}(\Delta)$ , $\Lambda(1)$ $R$ . , $\Lambda(1)$
$R$ Q $C^{\alpha}(\Delta)$ . , $\deg(a_{i}(1)\mathrm{h}_{i}(1))\leq\deg(a_{i}\mathrm{h}_{i})=\deg \mathrm{f}$
, $\Lambda(1)$ $C^{\alpha}(\Delta)$ reduced basis .
, $C^{\alpha}(\Delta)$ reduced basis , $G=\{\mathrm{g}_{1}, \ldots, \mathrm{g}_{t}\}$ $C^{\alpha}(\Delta)$
reduc.ed basis . $C^{\alpha}(\hat{\Delta})_{k}$ $\mathrm{h}$ , $\mathrm{h}(1)\in C^{\alpha}(\Delta),$ $\deg \mathrm{h}(1)=$ :
$n\leq k$ . $G$ $C^{\alpha}(\Delta)$ reduced basis ,
$\mathrm{h}(1)=\sum_{i=1}^{t}a:\mathrm{g}_{i}$ , $\deg(a_{i}\mathrm{g}_{i})=:n_{i}\leq n$
. $i$ [ $h\mathrm{g}_{1}$. $\in C^{\alpha}(\hat{\Delta}),$ $\deg(h_{i}^{h}\mathrm{g}_{i})=n_{i}$
,
$\mathrm{g}:=\sum_{i=1}^{t}x_{d+1}a_{i}\mathrm{g}_{i}k-n_{l}hh$
. , $\mathrm{g}\in C^{\alpha}(\hat{\Delta})_{k}$ . $\mathrm{g},$ $\mathrm{h}$ $k$ , $\mathrm{g}(1)=\Sigma_{i=1}^{t}a_{i}\mathrm{g}_{i}=$
$\mathrm{h}(.1)$ , $\mathrm{g}=\mathrm{h}$ . , $G^{h}:=\{^{hh}\mathrm{g}_{1}, \ldots,\mathrm{g}_{t}\}$ $\hat{R}$
$C^{\alpha}(\hat{\Delta})$ . , $t.=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}C^{\alpha}(\hat{\Delta})$ , $G^{h}$ $\hat{R}$
, $G^{h}$ $\hat{R}$ $C^{\alpha}(\grave{\hat{\Delta}}.)$ .






, $d=2$ $C^{\alpha}(\hat{\Delta})$ . $\hat{R}:=\mathrm{R}[x, y, z]$
. $\Delta\subset \mathrm{R}^{2}$ ( $\Delta$
, $\alpha\in \mathbb{Z}_{\geq 0}^{e}$ $C^{\alpha}(\hat{\Delta})$ $.\hat{R}$
). , $C^{\alpha}(\hat{\Delta})$ . ,
$\alpha\in \mathbb{Z}_{\geq 0}^{e}$
$C^{\alpha}(\hat{\Delta})$ $\hat{R}$ $\Delta\subset \mathrm{R}^{2}$
, , $\alpha\in \mathbb{Z}_{\geq 0}^{e}$
, $C^{\alpha}(\hat{\Delta})$ $\hat{R}$
. [7] .
$\tau\in\Delta_{1}$ , $\tau$ totally interior
. $e:=f_{1}^{0}(\triangle)=f_{2}^{0}(\hat{\Delta})$ .
5.1([7]). $\Delta\subset \mathrm{R}^{2}$ . ,
:
(1) $\alpha\in \mathbb{Z}_{\geq 0}^{e}$ $C^{\alpha}(\hat{\Delta})$ $\hat{R}$ ;
(2) $\Delta$ totally interior .
4:
52. $\Delta\subset \mathrm{R}^{2}$ 4 . $\Delta$ totally interior
, 5.1 , $\alpha\in \mathbb{Z}_{\geq 0}^{e}$ $C^{\alpha}(\hat{\Delta})$ $\hat{R}$ .
, $\triangle\subset \mathrm{R}^{2}$ totally interior
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$\alpha\in \mathbb{Z}_{\geq 0}^{e}$ generic , $\tau_{i},$ $\tau_{j}\in$
$\Delta_{1}^{0}$ $\alpha_{i}\neq\alpha_{j}$ . , $\alpha\in \mathbb{Z}_{\geq 0}^{e}$ generic
. $\hat{\tau_{i}}$ $l_{\tau}.\cdot\in\hat{R}$ .
$v\in\Delta$ ,
$H_{v}$ $:=\{l_{\tau_{j}^{j}}^{\alpha+1} : \tau_{j}\in\Delta_{1}^{0}, v\in\tau_{j}\}$
,
$L_{v}:=H_{v}\backslash$ { $l_{\tau_{j}^{j}}^{\alpha+1}\in H_{v}$ : $l_{\tau_{*}}$. $=l_{\tau_{j}},$ $\alpha_{i}<\alpha_{j},$ $v\in\tau_{i}$ $\tau_{i}\in\Delta_{1}^{0}$ }
. , totally interior $\tau_{i}\in\Delta_{1}^{0}$ $\tau$ $w\in\Delta_{0}^{0}$ ,





$\alpha\in \mathbb{Z}_{\geq 0}^{e}$ generic , $C^{\alpha}(\hat{\Delta})$ $\hat{R}$
.
53([7]). $\Delta\subset \mathrm{R}^{2}$ totally interior .
generic $f\mathrm{X}\alpha\in \mathbb{Z}_{\geq 0}^{e}$ , :
(a) $C^{\alpha}(\hat{\Delta})$ $\hat{R}$ $j$
(b) totally interior $\tau_{\dot{l}}\in\Delta_{1}^{0}$ , $\tau_{\dot{l}}$ $w\in\Delta_{0}^{0}$
(1) (2) :
(1) $l_{\tau}^{\alpha.+1}.\cdot.\not\in L_{w}’$.




54. 2 $\Delta\subset \mathrm{R}^{2}$ . $\tau_{5}$ totally interior .
, $\alpha=(0,0,1,1,2,3)\in \mathbb{Z}_{\geq 0}^{6}$ . , $\alpha$ generic .
,
$H_{v}$ $=$ $\{l_{\tau_{1}}, l_{\tau_{4}}^{2}, l_{\mathcal{R}}^{3}, l_{\tau_{6}}^{4}\}$ ,
$L_{v}$ $=$ $\{l_{\tau_{1}}, l_{\tau_{4}}^{2}, l_{\tau_{\mathrm{b}}}^{3}\}$ ,
$K_{v}^{(5)}$ $=$ $\{\tau_{1}, \tau_{4}\}$
60
,$2+1=3> \frac{(0+1)+(1+1)-2}{2-1}=1$
. , 53 , $C^{\alpha}(\hat{\Delta})$ $\hat{R}$ . ,


















$C^{\alpha}(\Delta)$ reduced basis .
, $\alpha=(0,2,3,2,1,4)\in \mathbb{Z}_{\geq 0}^{6}$ , $v$
$H_{v}$ $=$ $\{l_{\tau_{1}}, l_{\tau_{4}}^{3}, l_{\tau_{5}}^{2}, l_{\tau_{6}}^{5}\}$ ,
$L_{v}$ $=$ $\{l_{\tau_{1}}, l_{\tau_{4}}^{3}, l_{\tau_{5}}^{2}\}$ ,
$K_{v}^{(5)}$ $=$ $\{\tau_{1}\}$ ,
, $w$




. , , 53 , $C^{\alpha}(\ovalbox{\tt\small REJECT})$ $\ovalbox{\tt\small REJECT}$ .
, $C^{\alpha}(\Delta)$ reduced basis .
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